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Goals and Rationale
The surgical management of thoracolumbar fractures is highly variable. The objectives of surgical treatment of thoracolumbar fractures are to decompress neural elements when required, realign the spine, reduce fractures and dislocations, and provide long-term stability. Historically, the surgical management of thoracolumbar fractures involved posterior instrumentation and fusion. Recognizing the importance of reducing ABBREVIATIONS: AANS, American Association of Neurological Surgeons; COI, conflict of interest; CNS, Congress of Neurological Surgeons retropulsed bone fragments in burst fractures led to the use of anterior decompression and fusion, which was eventually combined with anterior internal fixation. The transition from hook-rod constructs to pedicle screw fixation reduced the number of levels involved in instrumentation and arthrodesis. In addition, the use of a combined approach has also been described.
Modern surgical approaches to the management of thoracolumbar fractures include anterior decompression and fusion, posterior instrumentation with or without decompression, and combined anteriorposterior approach. However, there is variation in practice and no consensus exists with respect to the optimal approach to surgical treatment of thoracolumbar fractures.
SURGICAL APPROACHES

METHODS
Details of the systematic literature review are provided in the full text of this guideline (https://www.cns.org/guideline-chapters/ congress-neurological-surgeons-systematic-review-evidence-basedguidelines/chapter_11) and in the methodology (https://www.cns.org/ guideline-chapters/congress-neurological-surgeons-systematic-reviewevidence-based-guidelines/chapter_1) article of this guideline series. The Guidelines Task Force initiated a systematic review of the literature relevant to the diagnosis and treatment of patients with thoracolumbar trauma. Through objective evaluation of the evidence and transparency in the process of making recommendations, this evidence-based clinical practice guideline was developed for the diagnosis and treatment of adult patients with thoracolumbar injury. These guidelines are developed for educational purposes to assist practitioners in their clinical decision-making processes. Additional information about the methods utilized in this systematic review can be found in the introduction and methodology chapter (https://www.cns.org/guideline-chapters/congressneurological-surgeons-systematic-review-evidence-based-guidelines/ chapter_1).
RESULTS
A total of 1413 abstracts were reviewed from which eleven studies were identified as either cohort or randomized clinical trials that compared anterior, posterior, or combined anteriorposterior approaches. There were 4 randomized controlled trials that were rated as Level II.
1-4 All 6 retrospective cohort studies were rated as Level III. [5] [6] [7] [8] [9] [10] One prospective cohort study was rated a Level III.
11
DISCUSSION
Only questions regarding the best approach to surgical treatment of burst fractures in adults and not for other fracture types could be evaluated. The outcomes measured included neurologic recovery and clinical outcome, radiologic results, and complications related to treatment. The anterior approach included corpectomy or partial corpectomy and reconstruction with strut grafting or cage and anterior instrumentation. If additional posterior instrumentation was used, then the patient was considered to be a combined anterior-posterior approach. The posterior group used pedicle screws except in 2 studies where posterior rod-hook instrumentation was performed. Posterior decompression may have been performed as needed in this group. Additionally, 2 studies that used transformational interbody decompression and fusion combined with posterior pedicle screw instrumentation were included in the posterior approach group. 1, 11 Combined anterior-posterior approach included corpectomy or partial corpectomy and reconstruction with strut grafting or cage and anterior instrumentation and additional posterior pedicle screw instrumentation.
Comparison of Anterior Versus Posterior Approaches
There were 7 studies that compared clinical and neurologic outcomes of anterior decompression and fusion to posterior surgery with or without decompression. No differences in neurologic outcomes or clinical outcomes were noted in any study. Two studies showed better overall fracture Cobb angle correction at final follow-up with anterior surgery, while 5 studies reported no differences in radiologic outcomes between anterior and posterior approaches. The 2 studies that favored anterior surgery were both Level III evidence, while 2 Level II and 3 Level III studies did not show a difference. One Level II study demonstrated fewer complications and favored the anterior approach and 1 Level II study favored the posterior approach. Three Level III studies showed no differences between approaches.
Comparison of Posterior Versus Anterior-Posterior Approach
Five studies compared posterior instrumentation with or without decompression to combined anterior-posterior approaches. Two studies were Level II randomized controlled trials, 2 studies were Level III retrospective cohort study, and 1 study was a Level III prospective cohort study. Four studies (1 Level II and 3 Level III) reported no difference in clinical outcomes. One Level II study reported better clinical outcomes in the posterior approach, although, despite lower pain, the authors recommended against the posterior-only approach because of a high incidence of poor radiologic results. 4 One Level II and 2 Level III studies reported no difference in radiologic outcomes between groups, while 1 Level II study and 1 Level III favored the anterior-posterior approach. Complications occurred more frequently after anterior-posterior fusion compared to posterior approach in 2 Level II studies, while all 3 Level III studies reported no difference between groups.
Future Research
Future research is still needed to determine an optimum surgical approach for thoracolumbar fractures. Although there were 5 randomized controlled trials, these trials had significant deficiencies, including lack of power analysis, lack of description of randomization methods, and absent a priori identification of primary outcome variables. When developing the research plan, the use of the CONSORT method and reporting results is recommended. Many of the studies used outdated surgical techniques, so new studies using modern methods are needed. The results should be stratified based on neurologic injury and fracture types. The new methods to classify thoracolumbar fractures need to be incorporated into study design, and the results should be analyzed according to the severity of injury based on these schemes.
CONCLUSION
Eleven studies compared outcomes between anterior and posterior approaches and anterior-posterior and posterior approaches. There was moderate evidence that no differences in clinical outcomes based on approach occur. In addition, conflicting evidence was present indicating that minimal differences in radiologic or complication risk exist between approaches. Thus, surgeons may choose any of 3 approaches when deciding optimal surgical treatment for thoracolumbar burst fractures.
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